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AB A review with 112 refs. Peptidomimetic RGD (Arg-Gly-Asp) analogs, which 
bind to glycoprotein (GP) Ilb/IIIa on the surface of activated platelets, 
have been shown to inhibit platelet aggregation. Consequently, such RGD 
analogs can be used for the treatment of unstable angina pectoris and 
myocardial infarction. However, the low oral bioavailability for this 
class of compds. has been hindering their clin. development. Although 
many factors affect the oral . activity of a drug, the limited membrane 
permeability of RGD analogs due to charge and high polarity is thought to 
be a major factor leading to the low oral activity of such compds. 
Another factor is the metabolic lability of some such RGD analogs in the 
presence of proteases and peptidases. During the last 5 yr, major 
progress has been made in the development of orally active RGD analogs. 
To improve the metabolic stability of RGD analogs, N-alkylation and 
C-terminal modification methods have been used successfully. To improve 
the membrane permeability of RGD analogs, two major strategies have been 
used. The first one is the strategy of prodrug. Along this line, 

***simple*** ***ester*** ***prodrugs*** , double prodrugs, triple 

prodrugs, and cyclic prodrugs have been prepd. with improved membrane 
permeability and oral activity. The second approach used is the de novo 
design of centrally constrained RGD analogs with improved oral 
bioavailability while maintaining the desired potency against GP Ilb/IIIa. 
The lessons learned from the modification of RGD analogs could also help 
the future design of other peptidomimetic drugs with improved oral 
bioavailability. 
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AB Substituted benzoate ***ester*** ***prodrug*** derivatives of 

3-hydroxymorphinans are useful as analgesics or narcotic antagonists and 
provide enhanced bioavailability of 3-hydroxymorphinans from orally 
administered doses. 
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where one of R.sub.l and R.sub.2 is --C (0) CH (CH (CH. sub . 3) . sub. 2)NH. sub. 2 
or --C(0)CH(CH(CH.sub.3)CH.sub.2 CH. sub . 3 ) NH . sub . 2 ; 

the other of R.sub.l and R.sub.2 is --C ( .dbd.O) C. sub. 3 -C. sub. 21 
saturated or monounsaturated, optionally substituted alkyl; and 

R.sub.3 is OH or H; 

and pharmaceutically acceptable salts thereof have utility as enhanced 
bioavailability antivirals against herpes and retroviral infections. 
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wherein R.sub.6 and R.sub.7 are lower alkyl or benzyl or R.sub.6 and 
R.sub.7 taken together are --CH.sub.2 CH.sub.2 --, --CH.sub.2 CH.sub.2 
CH.sub.2 --or --CH.sub.2 CH.sub.2 CH.sub.2 CH.sub.2 CH.sub.2 --, 
R.sub.8 is C.sub.l -C. sub. 21 alkyl or a C.sub.2 -C. sub. 21 
monounsaturated alkenyl, which may optionally be substituted with 
substitution substituents independently selected from the group 
consisting of hydroxy, C.sub.l -C.sub.6 alkyl, C.sub.l -C.sub.6 alkoxy, 
C.sub.l -C.sub.6 alkoxy C.sub.l -C.sub.6 alkyl, C.sub.l -C.sub.6 
alkanoyl, amino, halo, cyano, azido, oxo, mercapto and nitro, and 
R.sub.9 is an alcohol protecting group. The intermediates are useful for 
the preparation of acyclic nucleoside derivatives of the formula: 
##STR2## 

where one of R.sub.l and R.sub.2 is an amino acid acyl group and the 
other of R.sub.l and R.sub.2 is a --C (O) C . sub. 3 -C. sub. 21 saturated or 
monounsaturated, optionally substituted alkyl and R.sub.3 is OH or H; or 
a pharmaceutically acceptable salt thereof. 
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AB Compounds of the Formula I ##STR1## where one of R.sub.l and R.sub.2 is 

--C(0)CH(CH(CH.sub.3) . sub.2)NH.sub.2 or - -C (O) CH (CH (CH . sub . 3 ) CH . sub . 2 
CH . sub . 3 ) NH . sub . 2 ; 

the other of R.sub.l and R.sub.2 is --C ( .dbd.O) C. sub. 3 -C. sub. 21 
saturated or monounsaturated, optionally substituted alkyl; and 

R.sub.3 is OH or H; 

and pharmaceutical^ acceptable salts thereof have utility as enhanced 
bioavailability antivirals against herpes and retroviral infections. 
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AB This invention provides some new synthetically obtained compounds of 

formula I and II ##STR1## which are useful as chemical intermediates. 
Representative formula I or II compounds have also been shown to possess 
useful ranges of antitumor activity in standard laboratory animal tests. 

In addition, the compounds of formula I or II can be linked to 
monoclonal antibodies, either directly or via known linking group, as a 
means of selectively delivering the CC-1065 analogs (Compounds of 
Formula I and II) to those target cells expressing the target antigen 
and thus selectively eliminating those diseased cells from the animal or 
human. Further, the compounds of formula I and II can be linked to 
soluble human CD 4 or a soluble human CD4 protein fragment capable of 
binding to the gpl2 0 envelope protein of the human immuno-virus and thus 
eliminate virally infected cells. 
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The oral bioavailability of PMEA (9- [2- (phosphonomethoxy) ethyl] adenine; 
adefovir) has been detd. in rats from three bis- *** e ster*** 

★ ★★prodrugs*** of PMEA: bis - (pivaloyloxymethyl) PMEA (bis-POM PMEA), 
bis- (phenyl) PMEA, and bis- (o-ethoxyphenyl) PMEA. The prodrugs were each 
administered to 9 male rats as solns. in PEG 400 at a dose of 10 mg-equiv. 
of PMEA per kg. Plasma samples were obtained over the course of 12 h and 
concns . of PMEA were detd. by fluorescence derivatization and anal, by 
HPLC. Concns. of PMEA obsd. in plasma following oral administration of 
PMEA prodrugs were compared with levels obsd. for i.v. PMEA. The obsd. 
oral bioavailabilities of PMEA from bis-POM PMEA, bis- (phenyl) PMEA, and 
bis- (o-ethoxyphenyl) PMEA were 3 8.2%, 2.4 6%, and 4 0.1%, resp. PMEA was 
the only metabolite formed after oral administration of bis-POM PMEA. 
Three metabolites were detected after oral administration of either 
bis- (phenyl) PMEA or bis- (o-ethoxyphenyl) PMEA to rats: PMEA, the 
corresponding ***monoester*** , and 2-adenylacetic acid. The major 
metabolite of bis- (phenyl) PMEA was 2-adenylacetic acid following oral 
administration. 2 -Adenylacetic acid appears to have been formed from the 
intact prodrugs by a P 450 mediated oxidn. of the Et side chain. 
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Valproic acid (VPA) is one of the major antiepileptic drugs. Because of 
its short half-life, VPA has to be administered several times a day, and 
there are fluctuations in VPA plasma levels during chronic treatment. An 
approach to overcome these problems is through the design of prodrugs, in 
which the biotransformation of the prodrug to the parent drug is used to 
obtain sustained plasma levels of the parent drug. Two types of VPA 
prodrugs, amide and ester, were studied and evaluated pharmacokinetically . 
The primary amide of VPA, valpromide (VPD) , was a prodrug of VPA after 
oral and i.v. administration to humans. VPD is a solid, neutral, 
non-hygroscopic material, and as such it has several pharmaceutical 
advantages over VPA or sodium valproate. However, VPD has certain 
characteristics of its own, esp. in its interaction with carbamazepine . 
Three different ***monoester*** prodrugs of VPA were also studied by 
comparative pharmacokinetic anal, in dogs. This anal, included Et 
valproate, trichloroethyl valproate and valproyl valproate. The 3 

***ester*** ***prodrugs*** converted rapidly to VPA, and unlike VPD, 

they did not show sustained release performance in their VPA plasma 
profile. VPD was more potent as an anticonvulsant than VPA; however it 
was also more toxic, and therefore its protective index was similar to 
that of VPA. The different ***ester*** ***prodrugs*** showed less 

anticonvulsant activity than VPA. It seems that unlike the ***ester*** 



★★★prodrugs*** , VPD may possess certain pharmaceutical and Pharmacol, 
advantages over the parent drug, VPA. 
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The pharmacokinetics of five ***monoester*** prodrugs of valproic acid 
(VPA) were investigated: Pr valproate (P-VPA) , Bu valproate (B-VPA) , 
iso-Bu valproate (IB-VPA) , isoamyl valproate (IA-VPA) , and hexyl valproate 
(H-VPA) . In addn., the anticonvulsant activity of these compds . was 
evaluated and compared with that of VPA and valpromide (VPD) . The 
pharmacokinetics of VPA and its five ester derivs . were detd. after i.v. 
administration of equiv. doses (400 mg of VPA) to six dogs. The five 

***ester*** ***prodrugs*** of VPA were biotransf ormed to VPA; the 

biotransformation was complete for P-VPA, B-VPA, and H-VPA but was only 
partial for IB-VPA and IA-VPA. Because of the rapid conversion of the 
prodrugs to the parent drug, levels of VPA in plasma after administration 
of the prodrugs peaked at 6-2 6 min after dosing and did not yield an in 
vivo sustained-release dosage profile. Of the five ***ester*** 

★★★prodrugs*** of VPA, only P-VPA demonstrated anticonvulsant activity. 
P-VPA also was less neurotoxic than VPA and VPD; therefore, it has a 
better protective index. 
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0,0 • - (1, 4-Xylylene) bispilocarpic acid esters as new 
potential double prodrugs of pilocarpine for improved 
ocular delivery. II. Physicochemical properties, 
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Journal 
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AB Various 0,0' - (1, 4 -xylylene) pispilocarpic acid esters (I, R = alkyl, Ph, 

CH2C02Me, or cyclopropyl) were evaluated as water-sol. double prodrugs of 
pilocarpine. All the prodrug derivs. (log P = 2.76-7.03) were more 
lipophilic than pilocarpine (log P = 0.01) as detd. from partitioning 
between 1-octanol and buffer (pH 7.40) or from liq. chromatog. capacity 
factors. The bispilocarpic acid diester fumarates were shown to be more 
water-sol. prodrugs than previously described pilocarpic acid diester 
fumarates. The aq. stability of the derivs. was investigated as a 
function of pH and temp. Maximal stability was achieved in acidic solns . 
The shelf-life of O, 0 ' -dipropionyl (1, 4 -xylylene ) bispilocarpate fumarate 
was 469 days at pH 6.0 and 4. degree.. Hence, the bispilocarpic acid 
diester prodrugs possess sufficient aq. stability to allow formulation of 
ready-to-use solns. The diesters were hydrolyzed enzymically to yield 
bispilocarpic acid ***monoester*** which cyclized to the parent 
pilocarpine in quant, amts . The half -lives of diesters in human plasma 
varied from 2 to 94 min, being highly dependent on the ester group. It 
appears that bispilocarpic acid diesters are a promising group of new 
pilocarpine prodrugs that offer possibilities from the results in 
stability, soly. , lipophilicity , and enzymic hydrolysis tests. 
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CODEN: JPMSAE; ISSN: 0022-3549 
Journal 
English 

CASREACT 113:217990 
Hydrolysis and acyl migration in the title compd. (I, NB-355) , which 
produced long-lasting plasma L-dopa levels after oral dosing, were 
studied. Compd. I exists as pure 4 -O-pivaloyl -L-dopa in the solid state, 
but it converts rapidly to a mixt. of the 3- and 4-0-isomers in soln. The 
rate of acyl migration increased with increases in pH and temp., and the 
content of the 4-0-isomer in the equil. state was 53-59%. The hydrolysis 
rate of I to L-dopa also increased with increases in pH and temp., and 
accelerated steeply at neutral and alk. pH. The rapid hydrolysis at 
neutral pH was not obsd. with O-pivaloyl -L- tyrosine, di -O-pivaloyl -L-dopa, 
or L-dopa Me ester. Because of this chem. lability, I was hydrolyzed in 
rat plasma faster than the other tested catechol esters. However, in rat 
intestinal homogenate at pH 6.0, I was hydrolyzed at the slowest rate 
among the tested esters, predominantly by a diisof luorophosphate 
(DFP) -sensitive esterase. Thus, I showed a unique in vitro profile on 
hydrolysis and acyl migration due to existence of a neighboring hydroxyl 
group. The stability of I in the intestine might be essential for the 
long-lasting plasma L-dopa profile after oral dosing of I. 
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diester prodrugs as assessed by miotic activity in the 
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International Journal of Pharmaceutics ( ***i987*** 
), 39(1-2), 113-20 
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Journal 
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Following topical ophthalmic dosing of rabbits with pilocarpic acid 
diester and ***monoester*** prodrug solns., significant biol. activity 
was obsd. The response, measured as pupillary diam. , vs. time profiles, 
showed a slightly longer time requirement for attainment of maximal 
activity, a plateau region of sustained response, and a longer duration of 
action as compared to pilocarpine. Several monoesters were capable of 
maintaining durations of action 1.5-fold that of pilocarpine, while the 
diesters were active for up to 2.25-fold as long, and from half the dosing 
concn. The profile shapes eliminate the early spiking response seen with 
higher doses of pilocarpine. The bioavailability, as assessed by 
response, of the prodrugs relative to pilocarpine is a balance between 3 
factors: prodrug lipophilicity , the kinetics of conversion from diester to 

***monoester*** to pilocarpine, and ocular clearance or elimination 
rates. The increased bioavailability (response vs. time) of the diesters 
is primarily a result of their lipophilicity, with an optimum being seen. 
For the monoesters, the increase is dependent on the rate of the 

***monoester*** to pilocarpine conversion. A linear correlation was 
established between the ***monoester*** structures and the activities 
obsd. following their dosing, through the use of the Taft .sigma. values 
for the ale. alkyl moieties. For the diesters, an inverted V-shaped 
correlation exists between the partition coeffs. of the prodrugs and their 
relative bioavailabilities, as calcd. from response data. In both cases, 
considerable predictability of response from prodrug structure should be 



possible . 
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AB A homologous series of 5 . alpha .,. gamma . -dialkyl ★★★ester*** 

★★★prodrugs*** (I, R = Me, Et, Pr, Bu, pentyl) of methotrexate (I, R = 
H) [59-05-2] were synthesized by an acid-catalyzed direct esterif ication 
procedure. A HPLC method for sepg. each diester from its corresponding 
.alpha.- and .gamma.- ***monoester*** mixt. and methotrexate utilizing 
a pH 3 buffer soln./MeCN combination was developed. The physicochem. 
properties of each diester including their chromatog. capacity factors and 
octanol-DMF-water partition coeffs. were detd. as well as the correlation 
between these 2 parameters. The effect of chain length and mobile phase 
compn. on the capacity factors is shown. The methylene group contribution 
to both capacity factors and partition coeffs. were calcd. Also, the 
thermodn. significance of these findings, based on free energy calcns., is 
discussed. From the data obtained a discussion of the possible 
application of these compds . to the topical treatment of psoriasis is 
given. 
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AB Various pilocarpic acid mono- (I, R = alkyl or PhCH2 or substituted 

benzyl) and diesters (II, R = PhCH2, 4-MeC6H4CH2, Rl = Ph or Pr) were 
synthesized and evaluated as prodrugs for pilocarpine [92-13-7] . The 
pilocarpic acid monoesters undergo a quant, cyclization to pilocarpine in 
aq. soln., the rate of cyclization being a function of the polar and 
steric effects within the ale. portion of the esters. At pH 7.4 and 
37. degree., half-lives ranging from 30 to 1105 min were obsd. for the 
various esters. A main drawback of these monoesters is their poor soln. 
stability but this problem was overcome by esterif ication of the free 
hydroxy group. A no. of pilocarpic diesters so obtained were highly 
stable in aq. soln. and, most significantly, susceptible to undergo rapid 
enzymic hydrolysis at the O-acyl bond to give pilocarpine via the 
intermediate formation of pilocarpic acid ***monoester*** . Both the 
pilocarpic acid monoesters and, in particular, diesters afforded an 
enhanced ocular bioavailability of pilocarpine and a significantly 



prolonged duration of pilocarpine activity following topical instillation 
as detd. by a miosis study in rabbits. 
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Chloramphenicol (I) [56-75-7] was esterified with aspirin [50-78-2] , 
naproxen [22204-53-1] and acetaminophen succinic acid ***monoester*** 
[20675-25-6] to develop new prodrugs which have both antibiotic activity 
and antipyretic effect. I acetylsalicylate [88164-75-4], I naproxenate 
[88183-17-9] , I acetaminophen succinate [88164-76-5] were prepd. using 
dicyclohexylcarbodiimide as the catalyst. The synthetic prodrugs did not 
show bitterness nor antibiotic activity in vitro, and were hydrolyzed in 
liver homogenate, but not by acids. 
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